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(54) THIN-RLM SEMICONDUCTOR DEVICE AND ITS MANUFACTURE 

(57)Abstract: 

PURPOSE: To materialize a liquid crystal display little in flicker or 
display irregularity and excellent in gas preservation property by 
lowering the resistance of the gate wire of a film transistor without 
lowering the yield rate, and also, reducing an offHeak current. 
CONSTITUTION: A two-layer film, where a silicide film 6 is stacked 
on a polycrystalline silicon film 5 where impurities are added, is 
patterned, and then a high-resistance polycrystalline silicon film 7 is 
stacked at the uppermost layer, and this is patterned thicker than 
the two-layer film. A source 8 and a drain 9 are formed by 
implanting ions into this pattern in self^alignment manner, with the 
resist mask of the high-resistance polycrystalline silicon film at the 
uppermost layer left, whereby it is made offset structure. On the 
other hand, the resistance of the polycrystalline film at the 
uppermost layer is lowered, and after exfoliation of the resist mask, 
ions are implanted to make it LDD structure. 
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mxmi] y-x^«, fw>«w, f-bmm 
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[at#s!2] v-xmss, hw>i«, y-h*e# 10 
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i 2 ) ^e»^-5»«fc0Mtfn&^»^tj::tS:^iSi 

[st** 6 ] m&m i 2 \z&n<Dmm*m#m 
mz&^T, mm3m¥~bmmiz&nzmTm<o*M 

^Jn^nfc^Sv"Jn>»K«. U>, mm. £J; 40 

m#m7] (a) «&@H$#.fiH*m^sft**«-k 
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■i FRSjaURTftXat. 

(d) nmro^FxeiriO. Mie^SJfil&asipsnfc st? 
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(e) Wf2n ; $'-n>^$nfc2®l8©±[rS±^®B 

(f) l/-^h;^->SI)3EU BEUS'Xh/ti'— > 

icjpx-r^xst, 

(g) MfBl^XF/^->£^X^iLT^8ifi$i£-r 

m<Dn?->\zttVTttmsmzwimm 1 ©¥*#s 

(h) fftmui?xhru?->*:mmvf£Wz, mmmm 

(i) 7*hxetX«fcD, MIBSIIfliSSiiUStca^^ F 

± \z mm & m&T * x*§ * < t fc^rr * ^ t 

[fit** 8] Sf**7ga«©&ll£l¥«#gM©SiS;S 

Mia (f) Xg~ (i) XStCftAT, 
(f) Ui?7>brt9->*MfcV, mUi?ZhK9- 

S'>U3>w<£u^xh/t^->tNi;/i^->»capx 
•r-sxgt, 

(e' ) mibw^x F/^->sriw«i-r^xst. 
(h- > mmimm&i&mvftmz* mmm±.m<o&m 

-X®^fe«fcU:FW>«lSS^-r-5a:^fc. MS 
->'Jn>Bli->U1M FKrc>2@M©^^->(c*fbT 
aEl^«t:LDD®«£Mt5Igt> 
(I') 7*M8C<fcD, WIHBm^iiaRK3>^^ 
F*-;l^j£LTMi2V-X««:fcJ:tf F W >M*£© 

191**9] W*3B8l2*©l»IS¥i»«:S«©SBfi* 

tme (h' ) ig^ii; (i ' > xgtttAT. 

7,0 t^x^mm^^>&x-r^z\t\z^o, mmm 

-h@w^ifS®->U n ymwKf-yizMVTttm-sm 
\zff!mf& 1 ©¥««:®tcy-X««feJ;^FH , >^ 

2H^«/^->t^UTSSS-&WiCLDDM«&Jg 

(i"> ewiffi^s^i^r-sxst, 

(j) y^FxetctD. fltne©K«e#Kt3>^^ f 
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± izmm & &f$.Tz>j:m &^tr z. t. z<t$m s 

m<Dmm*m#-$imc>Mmjjmz&\,*x, sum (t>) x 
g k *5 »t * m.T® n^m^iWi m £ nfc#«s & •> u 3 > » 

PCVD (Low Pressure Chemica 
1 Vapor Deposit ion) S. PECV 
D (Plasma Enhanced CVD) S. 7, 
/•WiS'fe. $fc^i&ffi©#ffitC«fc0fc3ftS£i£4$ 
tt t -T -5 »BI#8l#i*ffi©iS 

[0 0 0 1] 

[S^±cofijffl^gp] y- v-mMvwmtK 

[0 0 0 2] 

[&*©&«] asBth^^x^te, 7^f^vhu 
sav^ttiSfSS'f *-$Hz>-y-. s 5 cites r a 

M (Static Random Access Me 
mo r i e s) m\Zfem%t\X^Z>. 
[0 0 0 3] L^L-&#£. fiysroWKr-^^Xi'fc 

*5v^r«. y- h««B7*G«fl»nisn^^<ea^'j 3 
-/'J3>i&ftwif3 5 0 0 Anm-zizmmzttiz 

LTfc. 2 OQ/DgSfcb^T*^ 

s dm 9 1 - 1 6 4. m^mmmm^. 199 
[0004] ^©^©y-hmsssss^^x^w 

ClSffl Lfc^©P«m££fi(TCi2E'<£. 
[0005] SSi ©ngs&te, y-h«0r«wn6*l(l&4: 

£©g&:K^;W£Sy^X:/W©iafl*«ST£ 

pg«^e.y- r-M^sAns. eu*.tfy- r-sntfas* 1 
iK5. tz\z&, y- vm.<D^m>^\^^\zn. f f- 
&<Dmn&m$.'3£5\ztiLZ>. y-h&tv-x 

&©&&a*&£bfc«£fcra£©&&&©M<B!l©y- h 

i8s*^BfbT®*&cD^s&ft<bfc^ 1 tci^fc**<. y- 
r-^sjt^ffiv^feJciSfttieixssic^oTL.*^. y- 
h^ffijstt<t;-c#n«, t©Mfii75^<^y-hmfl- 
<Dmm\zmmizf3; sfc^gsnohs < & o , wok?-* x 

<Dm.^mm\zut£hjt>%mifi-z-fs.< 
[0006] m2<nfflm&\z> yu ytftfs:t>t,mm<D 

^e>o#. &%W$& : mI± : 7*W^Z>Z\LifiXZl3.^Z. 
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mz. y-r-*a©l$j£SScr = RxC (Rf*y-h*§5j£ 

*©£%±a*o#tt#«*e>^. 7U7*i 

[0007] -e-bx, se*©y-r-^ffi£> a-hs&s 

tc«±g2©ras^ii. i*?>\zwm\zts.z>. 
io [0008] i3owit t^asy-hm®** 

©lf£5 0 0 OAtbTfe-eOv—hfitatai 5 0/ 
J?£5 0 0 0A!H±\Z-?Z>Z. ttiW&tfcZ). b*>U 

znz>m&zwz&®vm&t!im&izmm*±c. &® 
[0009] $4o«ti &&mt*mmtvx-> 

t5$SS^5. 5X10-'/deg. "C&2><D\ZMV 
X, MoSIj **8. 25X10"'/deg. , WS i 
j #*6. 25XlO" f /deg. Sffit5^*«IC^L 
TlffrJBU*>*i*^ (¥i<W^2 4, XHPIfi^. 1 
9 8 6*£) . ffiot, 5&tt8LL©i"Jir-f H^«lS^ 
£§ttT. &tt?7y^#A9^-r<&£t>©<»:#A. 

ens. z.tib&wz)&ffie)mm\z&2>o 

[0 0 10] Sil&h^v'X^O^XSi&Kfctt 

y^x^wsnii-f *xu-^*8S£flS3££ 

-tf£CL£#s&g a^WiiKh^^^X^W^X 

LTfcO. y-h«JES:^-Xffl!lCA^<UT«)< 

$-a-^fc«?)(C«, LDD ( (Light lydoped 
drain) ^jg*-5V^i*X-fe-y h J ?-h®l&& , i& 

[0 0 11] L*>U i3£5fe©LDD«itSS^^X-fe 

[o o i 23 -r^t>%v ±m<D£5Uft&oijm<Dfsi& 
jfi^9i-r«>fcJ6ic«> y-hms©->-hSii©fBs 
3 #© i © 5 ~ 8 Q/ne&ic-Rf S£>^*«* 
-€-©*ft©0<a:-Pi:LT, «THK:2H6*$' , J 3 > 

Slfi^LfcSSSIii&llHlwx* M^f>^T/^- 

n>^L. *o3®m&z>f-bnMfrz>jjm&vtm 

50 $nW5 (Proceedings of The 
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12th International Dlspla 
y Research Conference (Jap 
an Display 199 2) 451). 
[0 0 13] mi 8ti*ISft^U=i>/5'U*-f 

*ro$3@£^-r»r®im?&-5. 1 8 i»*a&a«, l 8 
2 18 3 tty-Xff*. 1 8 4 \t H W 

i 8 5tey-b&mmx-&z>. i8 6hiti 

®^S>"J3>EI. 1 8 7tt^KJfCD->yiM FBI, i0 
1 8 8tegiig©^i|g&i''J3>P£^LT*59. Cft 
&«3Sy-hflffi£#tf£UTV>S. 18 9»1M^ 
El, 1 9 0 fiV-X«ffi, 19 1SHW 

[0 0 14] ba>i,&ats, a'#©y- h«g^jft-cti 
SSKilSflfcxs/^^-fSi, S^'JIM HRozy? 

^I'-hawb^wtj&c, hi 8 9 ic, 

f> > U -y-f PR«qt < X <y ire*- /t- 

9©a^ji-c(D^tt*ts<^D. *©-hj=#jssn* 

ao*?** by-bmm&mm-rzzumvfr-o 

it. 

[0 0 15] 

t\Z3bZ>. 
[0 0 16] 

\z, m^mitim<o%m\t. v-xmm> hw>^ 

xgita^fltj^sn-s 3 my- hmmx&2>z\t&mm 
£-rz>o 

[0 0 17] W*^2|a«05^91«, v-x®*£> 

)Ki;^e.«i^$n^3@y-h«es-c&»3> d^WIBS 
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m<n< •* >ffiAK«fc 0 JgJ&S ftfcL D DWjfiSrWT & i 
[0 0 18] li 1 ?, StJftSU *^:K2tCl2m©»K* 

t> wiB2^«jtcD/t^->«, mmm 

[0 0 19] »^l*fc«2tfB«©jfSg¥^gg 
fc43V>T, HBy-Xltt»J:lltFW>«lil Wffi 

&±m<Dm&ffi<Dg>m&i'V u >WL<Drv?—>\z*i\sx 

a B«t& W tC^S ft*: t> ffl-J <& 1 X fc ± V». 
[0 0 2 0] 1 2 trgEfj©»iK¥^^e 

(Co S iz ) , Xy^v'J+M* H (N 1 s 1) . f 
^>^UlJ--f H (T 1 S i ! ) , t'J^^v-Ulr-f H 

(MoS la ) » *5±^>^X7 i >-> , Jlr-f H (WS 
12 ) ^&^-5»<J:t)S«nfe^S;^ty ! t)C0T? ! bJ: 

[0021] mxm 1 2 tta«©»ag¥*^s@ 
,c*sv>t, wim3m>f-bmmz&vzmTma*i&® 

[0 0 2 2] W*^7|B«»»?U1S. (a) 
®#^&fc£*«±»cS&l©¥£#:JI£^U 
«ftl±i:y- hmiftie&JgfiE-r2.n:g<i:> (b) K-y 

- hi&mm±\z^M®mim-znrcg>it£§t,>'V =i>m&f8. 
mt2>T.mt> (o tt^M4toasAi3n%:^iia^'j3 

>R±tZisV1M HK&^IS-rsxei:. (d) 1EICD 

>it->uf-f HKw2^M&^fc/^-x>y-rs 
1st, (e) mmm?-=.y>/-2nrc2mm<»±.\zm 

(f) k-^Xh/^->SMU 

cD#i^s ->'J n >^ s w h - > £ m vn? - y 
tcanx-r^xigt, ( g ) mtvvz.vn*?-yif?7, 
t> £\yX^Vm^^>^.Xt^>z.t.\z^r ) ^ ms»ft 

&<»&i&&i'Vn>Wke>rt9->\zft\sXttm&mz 
mum\<D^m^m\zv-7.mm^^Yv^ >m®z 
Mtirtzjimt* (h) muuisx brtt>->&mmv 
t^mz. mmt&mm&i&m-rz>x.m£, en 7*^1 

[0023] ffi$tm7%&m<omm¥mft$im<D 
am^mz^x, me (f) is- (o xeir^ 

T. (f) l/^Xh^i'-^esEU Kl/'^M 
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DDltSIgt, (g' ) tWBl^Xh/t*->SfMB 

-rsist, (h- ) mmt&mm&i$.mv7tmz. wsm 

- > IC*f L r e es-& W K L D D mm * Mfc-r 5Ii 
t, (i ' ) 7* hxeirio, ttneew*aBk^ic:3> i# 

m<o±\zmm *Mi£-r sin £-£tr *> ©•? *> «k 

[0 0 2 4] W*«883«©»K^«:SB<OSl!ii^ft 
fc*$V>T, WIS (h' ) isgiJitf (I ' ) Iglctt*. 

•c, (h" ) mmm±m<z>g>%iM,>'V=i>mort?-> 
tarn -ts ©^itss u a ^©/i*- > lt s e& 

attCttCiS l ©¥g#eicv-xfgif£*5 HK> 
«ttft»flM-*iWI?K:, S3SEv / 'J 3 »8 <h v' U "iM* H 
l8©2jfl8©/^->tC#LTge&^l$ICLDD®l|lc a? 
*»«t5Iii. ( i * ) JiW»»R**K"r*:ijB 

t, (j) 7* hxsfcit), «9ia^m*e^Ktc3>^ 
&© ± & mm- sigsfttf *> cot *> * v>. 

[0 0 2 5] »5&K7, 8Sfcti9<DVi-rn^ 

(b) !Sfc*»*fkT«|3F««WRJiPanfc*»*S/U 

fe» LPCVD (Low Pressure Chem 
leal Vapor Deposition) ffi, P 30 
ECVD (Plasma Enhanced CVD) 

j*, &itu.mmv>i5m\z&iots.znT*> 

[0 0 2 6] 

[0027] immmi] &-r\*Ktt>\z, *&mv>mm 
*mftmm<D® 1 <nmmwv&z>*y-ty by- bmm 
%&Tzmmb ; 7>i?x?(Dmmmm&miiz7K-ro m 
i f-fcViT^ i \*mB&mwm&> 3\*&mMk~>v=i 40 
>«, 4\$y-bmigimx&z. 5 »itmo?mw« 

ic. 8 »V-XfB«, 9 ft H W ><H«, 1 1 MJHRHfi 
12ttV-X«S, 13BHH>iSS*n^ 

£*fWJl©->U-!*-f H^6 t©2^#}jt©/t^->i^t 
fLtJg©iffil£tii©#*i§lli"J n >K7 ©/^ 
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[0 0 2 8] )k\z. mi\Z7K\stz.£. : otz*y-k-yby— 

bmmwmb : 7>i;x*<Dmmjjm*m2~wi 3&# 

[0 0 2 9] 0 2C^-r«l:5IC. jSigitt*SMt}^e. 

^^ifSigittSKSig 1 ±\z. #m&&*m&m®: 2 
bits. ±E»*tt#ji«»»iUTe. s 

S. *fiii:tt)lBJ*«2 1 £LT53S»ffi£fflt>*i§"&tt 

^n-fexias«i 2 0 oicggST?f$$n5i5t. #9 

XS«T?t4, 6 0 0*C^T©®?l^D-feXt-SfJ^3n 

812 tLTHffiifcgS i»^£ffl^fc«^<£*Jfi^Jtb 
TiB^TS. *>1>3Aa l^MS 1 ?®J&tfa>t)T& 

S^^JBStlfc^SliS III^SOI (S 1 1 1 c 
on on Insulator) Sffl^TW^* 

[0 0 3 0] 0 2C^-r«fc5«r5HS«l±t, !/9X 
VCVDggSI^. S1H< tHj Ol^^7S. 1 
3. 5MHz©ilS^ ; yn-iS:mt3j:D^3-&T#l, 
IS ilg|2 2£*S$93-fcr.5. ~ £-Cffl^'E>tl3r&'&;tf X 
(5S1H< #JE141 0 — 2 0 96, r-tpWftJEte 
0. 5~1. 5 t o r rglTfcS. MISIJ2 5 0 

tar, mz 1 8 oicg^jauTv^. ^Kiaa'j^ 

±«3iK^*^SS*4i)«:i:^5iKl81ST%T*ofc. # 
SR S 1 jgg 2 Oii^WO^ 1 ^ l/t>i!ti*3nT 

|g«2xio i8 cm- I gftof^ttrui*sS5. c 
n&m-f&ftib, *56Wfc*VJTB, 7l^t^«»«. 

[0 0 3 1] «V»T, #SSS IK2«, 4 0 0^-5 
0 0'CTJ^5!iaLT*3gS:KlH3-a:S. * 

[0 0 3 2]^fc, H3fw^-r«fc5IC, #S©Sij^K 

TJifllfiJTJfe^,, 7=-^»HftibTf4. ^3^^X, 7K 
sg^fX. T;V^>^X, 'v'J^A^X^if&fflV^Ct 
*t-C#-5. Sfc, lxiO-'Ai^lxlO- 11 torr 

n-Jl/jaSltt5 0 0*C~7 0 Ottt*. ClC0j;5ife<£ 
fi7--;i/T«» »»jfcfi©iSttfcX*;Wr-©/.h3& 

r:-MK6 0 0t. 7--;«ffll 6RfHTiMI 
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[0 0 3 3] JUJLhtt. 0ffl/Sfi»t«tS->'j3>»KO 
^Wsmz-D^X^mVTcifl, *<D\%ft\Z. LPCVD 

[0 0 34] #Cfc, HtBfKfi -> U n >mm 3 &0|*.fcf7 

* h U V ^9 ffit J: -3 T0 4 ic^T J: 5 tc»«lc/i 

[0 0 3 5] ^{C, m5\ZK-?£o\Z, —>{f2 

ECR^5X7CVDS, afe^Vi«i!5«^«Ffe 
5 0 0t:WTcDteS;£i££^f-5 

1 0 0 0t;«Jb<©&£^<iSV>®£TF7^®ft;£-ti-5 
0>£*SlsTfr>«. ±l2y-h^K4CD^«. 5 00 
A^£ 1 5 0 0 AUmnmhT^Z. 
[0 0 3 6] y-hBtfc!84CZ>^j$^ &WyfcCT# 

H. unit Nc h^H9>v J X^©XW-^^3.jfcJl/ 

~ 1 5 0 0 A Jtfct ><D H— X*« 1 x 1 

0 1! ~5X10 1! cm- 2 iS*<ll/W5. ^SH^'J 5(3 
3>BI2 3<omjPSr5 0 0 A^TtC»< Lifcig^Ktttf 
D > F— XS£r4>&< b» S$tlTBlX10 ,! cra 

$1 5 0 0 AULhlcJiK bfc«-&tcfi#p>cD F-XS 
££<U Igtl/TttSXlO^cm-'filiW. 
[0 0 3 7] ±fB^^^;W^->ttAlc^T. ">'Jn 

>m2<Dmmmz^u>^mta^xh^\ z\n\t> ~> 

>#X (B 2 H 6 ) SS!£LTSJi£:$-a:'5^tlC < J;-DT# 

[0 0 3 8] 3®y-b«fficDfe§aXa-tex£i& 
ipJf-5. ^6(r^-r<k5»cy-hffi-ft;K4^ c t^»iB:tt 

tCO^TSJ^r-5. LPCVDS^S-CMI^'J 
n»|g$*t«[S-tirT, ^©S9 0 0~1 0 0 0tCDPO 

c 1 3 d p «r^i2^iies^ u 3 >m\zmsat 

»*r*. -f*>*^»fc.fc DP ££t»T?# 5(7 
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SIOj tfXtPHs jJxaM&JJX&ftmZitZZ.ii 
KJ:DriMI"r**flcT?**. LPCVDSTU5 0 0~ 
7 0 0 'C-CC98i#$, PECVD (Plasma En 
h a n c e d C VD) a— ftMftffilZ i-^T 

WKJSMJSI^'J 3>I«3n?., PECVD 

s-ctt3oo t;e«T*s® -> u 3 >&£fi£arr s - 1 

*tT€TS. M&bfc«fc5fc@ffifi)tgftK:.fcD. £©F- 
X£ nfc#aB-> U n >R«i«ARft^lA^ 'J 3 >BS 

[0 0 3 9] ±9&<D<k5t3.U&<D^-fnft\Z&K) 1 x 1 
0 1S cm s fi[±COP*i^jD$nfc^Sv'U3>K*5 
0 0-20 00 Ag***^^. 

[0040] m->xm7\z7jk-r£5\z. «Tii2 5© 

* ©;i^ 6^Mt->U3>§ Hl#fc»»r S 3 X/\' 

->5> (S 1H< ) #X<h&Jg3&{fc$j:*fX (fllAfcf, M 
oF ( , WFe 3?) ©g»##fr«fc£CVDfe^<£;£i££ 

[0 0 4 1] «jttt. v-UtM WtLTMoS i 2 
&ffllri^«-&lr«, MoSis.s IfO.t^ftXh'f =^^- 
^ h U A <t 0 fe^ 'J 3 >U y^-ftlttfiEJt&^^jia^— 

y«v h*fflV5TXA>yiS"j>^rs. ^n«^R$nfc 
^fDS-ar-sjit&ewit'Tt^. mmz-D^x\%. 

m<w&m\tm< t%> 2 500 Ags*tK#TS5. 

[0 0 4 2] ^C, 7* h'JV^77-f j£tC«kOS8Jr 

^r * 5 tcflftiE^ifea-> u n u -y-r h 2 eK*/^ 
^-->^r^>. #^a->'j3>/->»j-s-^ 

H2^^©/t^->(Di|@«. ^mh^^^X^CDg 1 ^^ 
^S<tO , foiJ>?a<i:t)2Mm«±8i<-rs. ±®0->U 

— A^y-WB^— »RtH3St6JttV». 
[0 0 4 3] JKViTH9^-r±P»C, 3^y-hHffi 

t ^•sjfissttco^ifga -> u a >k 7 *j««tr 
f^>. -e#^>«:tt4 0 ox:&n : z>&mi&&Jj& 

S. LPCVDjfcrtK 4 0 0TOTOft>A , l;Sffi 
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^Sv'Jn>li©KJ?^-&^<»V^* t «t^. 10 
OOAfiTF, -C#n«5 0 0 A£tT©)KJP^SbTH 

[0044] j)sc(z> ai o \ZTF?r&5\z. ^S">ua 
v>x hvxd? 1 os^eeu ei^witsffittw^iies.^ 

H2IiO;^->Jgtl/j?XhY^^ 1 0 05/1^- 
>SStCT>mil*Li if*. BJ*K Li », ^<tfe 
1 Mm&UKtgJgU 1~1. 5 jxmgS;WSLTV> 
*. «±JB©i«&^©:£&ll~>U:3>M7©/^->i 
k-^X 1 0co/1^— >^|SIi;tC^:ofciJ15-?? 

a*t2. XW-;t>;ffX (CF4 ) £ 

i-yif-r*. z<Dt&. mmux (o 2 ) ^jg^-s-a-* 
-/^-^©y-Fa&TWgj&sns. o 2 #x©#x 

^Mfj^DDS tl&m&i' >J 3 >8* 5 ©X -y F 

[0 0 4 5] 1 icsrr J: 3 lr, -i*>B.\Jj\z 

«fct). » 1 Of ifrli LTOBffiMi' U 3 >iK 3 
\Z M L- 7 9 "t ^ * ft fit H l!©Wf& :*> 

8tti«iisiC'f*>aA3nfcv-xM^s^b, 9ta 

FW >iH«*»l/TH*. 

[0 0 4 6] ±m-1*>&X(D7!7±.7?—M<D^mt&> 
tl/TB. #D> (B) ^SlUS^ima. * 
fc. Hi— ^©^FiMi^ltbTtt, U> (P) »5V>ttflfc 
* (As) ^«rffl^5Jlt*s-C#^. ^4t>«ftE#tt£ 

LTii, -i*>mxm<Dm\z, -i^>^^v—Y—\±> 

tf>^ffifc£©#fe£3ftT-5;i«»:a*T£5. &£U 

-r * >a a a a& s v» «-r * > -> -v <7 - f - tr > ^Sciay 



(7) #W6-260645 

12 

atT€r£. ?F*E$>F— x-fiti, 1 x 1 0 14 j5>£ 1 x 1 0 
! 'cm- ! 8Stf5. C&ff-r*-!:, V-X 

S«t8i3it;h'W>i«9li*9lx 1 0"i>6ixi 
O 22 cm J ggn?*5. 

[0047] J^wra 1 2 fcjjvr.tstzi'^x Fvx? 
1 0£iU8ILfc&> if 1 1 £«Jrr*. ^ffli 

KJ&Cte, 7>t=7^?X (NHj ) 

^Sfl^XtOJl'&^Xftt'&ffl^*. ISe^T, WIBBfS 
*fi**©**fciWBV--;*«W*«fctf F W >fi«© 

5. ^©Jgttfcyx-^&ttiLTH:, N 2 #Xj?K 

st*-cs 0 o~ 1 0 0 ox:um\z&m\:i>, 7~-jim 

20 WS2 0»~lWgStt5. 9oo~iooo , c-e 

\*2 o»nm<D7~-)w^mmu^K>mmf^n 

Z>. 8 0 0~9 0 0 < Ct?«2 O^S. lBffB©7X -JP 
STS. — tti;»»C5 0 0~8 0 0^f 

9 0 0-1 0 0 0 , C©i^jaT»tt'ft$iirSa:Vi52g!Pg 

Any>7>^IV>A:RTA (Rapid Th e r 
ma 1 Annealing) ffifcMA'^. S&l: 

[0 0 4 8] *sg^7X*-7S, 

-r-5^>^u>^>F^, >f-Y-mm$mts.E\z& 
te-rzxm^ v-x, F^-oegt^^^i/gRtws 

fcxeit MK^i&)S2 1 1 SraST-SlriCfToT'bJ: 

<. sitsy-xtitKwvtSfflf 

40 [0 0 4 9] ^Cl'01 3lC7jVr<£-3lC, SfW«5i»BSl 1 
Cin^3>^^ h^-JK^(ZV— X«® 1 2*5 c k(ytFL' 

>mm 1 3 s^-n^n^^Ts. y-x«® 1 2 *5j; 

yCFW'f ^Sffil 3«, TJ1^5X<>A, ?DASfc(it 
U^7 ; >^i:©^Jil*J^T^-r-5o H©«J;3ICL,TS 
1 »C^Lfc«k57a«tig©*7-fe-/ Fy-F8?jgS$BIF7 

[0050] *xmz&vz*sw( vrnzmwcsm 

50 #JSSO«^0 2 5 Q/DA> ^ 3 »ffl 1 © 8 Q/D8S 
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[0051] y-hm\z\ztii5mmfr*>5'-hmn&M 

[0052] ¥-bmt8,m**2<f3i%<o-v. 
mb7>i;x?<z)&*>±&*)®mm-\zti:z><, ^©ig 

L^t>, y-hg|©7^>§fi£{g;«£l3rft<:T'fe 
J;V»©T, ■*©«i«ma««T'r-6C:fcH:&^. z.(D 

[0 0 5 3] A-f tf>?3>fflTFTtcML,Ttt, g&9 
#l*Sn5 d t3i> 6 4 -f >ffifi©AtS:TFT/^ 

[0 0 5 4] y-h8«J|HSttfcan«<!>T, ttjowft 
HP*a*fll-kU -£©*§*. #HH;:9i*W*B5Vx:/ 

[0055] 3m^-hmm<Dot,. iTis^a-> 
5 v t> m © mwm © » v >k s m t z> x rb £ & < t h t 

[0 0 5 6] hy-h«|jiSiSah7>^ 
«iLT»<©t^*tll3' , J3>/3' I J1M 

© ififJX y ^ > ^© J: 3 4Ig £ fc < T *>ffl¥ ic^- 

xnoffimwc&z> ©-en xh©fi 



(8) ^88^6-2 6 0 6 4 5 

[0057] [%ibm 2 ] 0 i 4 tttftwomm^mft 

g@©SS 2 ©^SB^T?** L D DflSjgSlg h 5> >i^X^ 
&iftW-r«>fc«)©^ji»fffi0-C£fe-5<, H14&feV»T. 

v-x®« 8 *3j:r; h k-r >fi« 9 »^««^^ii5i8af' 

\zft 5-1'^>aAfr<J;0S±«©#ifeSv'Un>8»l 6 

©/^->*a»LT*H*jw^sn&«#i 5«l 

[0058] 01 4\z^hfz-L-DDmmmmh^ 
^v'x^wiajt^te&si 5~0i 7&&mi>T®.wr 

[0 0 5 9] **JSW©§mi«tt5fc©*]&&M©SKiI 
g© 5 ^0 2 50 9 *T?trHJW Lfclg t R i;-C&S 
©T01 0«K©XS35^l5iH^-r-5. 5t{C^«:^7iz 
<;/ hy-h»a@h9>^X^©Mit^ffii:«, ii±Jf© 

± h w >®«&xs* © i* d -e^-r t v> 3 ^ 

Tl/i?X hVX^ 1 O^illglL'TSl 5\Zw?r&vf3im 

jft^jg^L. j*:tc, 01 6ic^-TJ;5^ BWS&gygU 
>»SS 3 \Ztt I, T Z> ± -m * ft \t H ±- M©^Sfi% 

s-ft>aAL, ttga«_h@©^S'>U3>iiai 6© 

/1^->»rMUTeB^e<)ICV-X^8*5j;tXh*k 
50 4 >&&9 Z\<Dt%* V— X«^8*3cfc(y; 

H l^f >fi«9ty- hSfiigbM4 t©^M#ifit^Sfi#» 
©i8« K - ^ ifi< 5 J; 3 fc-Y He >& A©an^x^;^— 
Sr^-T'S. 0*1 5-e^Lfc^»tt. «±g©^ft 

is y-xii 8 *j«ti^ h k >mm 9 teit:^tt««« 

OI^LDDSMT^. 01 5*5<ktf01 6tC^^T 
3 Ti3n5S^B->U n >/->U -9-f H 2 Jl^lCto 

T^mm&^±\zm±i£ntt**)vm.mx'$>z>. z<» 

40 ^h7>i?X^^^n-5. 

[0060] mfflmmmi 1 ^ittt-r^Mtr-f^- 

>aA*frA«. Sra^SBS^^fr-f^-^aATsa 
0 <b<gVJjD5tx^;^-T?^i(ffi^&ff-&jit;d 

[0 0 6 1] ^tC, 

>&xm. a5-5^a^7x*vs-ft;iK^e»©*3g©ffims 
-r^y>^u>^>F^ ?-Ymm9mts.z\zft 
50 &mzw&-rzxm^mmt2tiz>. d©«t3^*^ 
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u mm^mit^n &ff t> t t> «fc v». 

[0 0 6 2] #;t;;01 7fcjft-rJ:3fc. i^Ml 1 

\z£K>Mf8.TZ>. ^•LTi^HIC^TJ;'5CV-X 
1 2 *5«fct; H U~f 1 3 ^tl6>V 

-XtSl 2*3«fctfKW>Sffil 3tt, 7*5-f 

[0 0 6 3] CO^SftLDDfflEftMRh?^^!: 

*£J:CJCPl"f >M«iLDD««*J}gJ«SnS. Z.CD 
<fc 5 fcffi¥fcia*eL D Dttjftffgt h 5 >3?X jr«tfm 

#bT#mK*€r&24j&at*s. 

-fei/ hy-h«!3t»i8h5>^x;yT«£5bTfc:t> 

[0 0 6 4] v"J-y-T FRtt#1IHC**fclHi!!i© 

isct^s. ^cDU@j£, rroy-hSTi -terns 

[0 0 6 5] *7±.y hy-h^3eab-5^«LDD«jg 
[0 0 6 6] Sffl^fi^SrfflV^CttCfcoT. #HK 

t*tpjtg{c^ofcoT?so i &.mo5tmz±z 

m TBScS $ nfc}$SI h 9 > Z> X * CDftft £§*|g fc 51 €f 
[0 0 6 7] #5SHJi£, >t«^^i^-©^MEtHlgSSr 

n-=f-v -7n\z$m.\stc®mm'i \z&m 

»«»bA5i(SSn^ t. * 9 HttWR 0 JBSgSf £H * - 
ffiifc. t^Sm«it»fi^> WiSttofaJilctfbTfc-e-G)^ 

Bjflg<h^ 0, — #K>? 1 ".y:7 p T?A4lMX&-5W;tA3lJ- 
-fXO«t 575:^7 r^->5 Uffl©^®0gBS*^ 
-C€?-5. tfraT. -fe>-y— 3 L y7<Z>-*m€<Z>&5&¥ 



(9) j^ggjp. 6 — 2 6 0 6 4 5 
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[0068] ^sffi^tf^xasfc'ttTttfcK. n-y 

r-fir*Sa5a^«MgO • A l 2 Os , BP, CaF 2 
[0 0 6 9] K±»Kh7>^X^SCfiJi:bTSJH^L.fc 

C0«t5^:SO iSW^fiJffibfc^JC^tbT-b, *3S9J 
[0 0 7 0] affifiKSSSfisi^toT^^tZ^V^TSi 

wi/it«t. *si^«@ffijseft«^0T?«i&<. lpc 

«MBEft«i/&po i y-s immzmmisTW 
m^miti&w&ftwrzm&izibfom-rz z\ t&-vz 

[0 0 7 1] 

[fswosas] &±®.wh?t£5\z. *&w\z£tm. 

i4r^±iw^bT##ic^€r^*^«8^ana. 
m i ] #fg^©»ig&¥3*#gie©?g i onmm-c&z 

im2] mi ic^bfc^ififD^jgh^^^x^cosjfix 

igro— xe£tB^-r5fc«>cDBirffl0 v e&-5. 
30 [03] 01 iC^bfc^iSWiilKN^^^X^OMjSl 

[04] 01 izTjk vrcmmnmmb 5 >i>x*<Dmm-T. 

[0 5] 01 (C*bfc«jSO^h5>> 7 X^CDSjgX 

Xg*iJi^-rafc«6O»rffi0T&-5. 
[0 6] 01 (c^bfcflliiro^h^^^x^coKjgx 

[0 7] 0nc^bfc«jg©»«SN5>^X3'OSijgX 

so— xe£i&?rrsfc*oD»rffl0-r&-5. 

40 [0 8] 01 lC*bfc«jg»^Kh5>^X^OSigX 

sro-xe&ui^-ra&8e.<o»f®0-cfca. 
[09] 01 iz7Kvrz.ffim<Dmmb7>>>x?<Dmmj: 

[010] 01 fz*bfc«jg©sf^h^>^x^cosa3S 
x@©-xg&m9rr-5/fc«&©»r®0i?;fc a . 
[011] 01 iz^vrz.mm<Dmmh9>ifx^<D&m 

XSco-XgS:Bi^-rS/fc«6(oaSH0-T?*S. 

[012] 01 \z7*i,7tm&<Dm!&b7>>>x?<DMm 

XS®-XgS;l!i^-r«>fc*CD»fS0-C*a„ 

50 [0i 3] 0i \z7Kisrcm&awmb5>>i?x?<Dmm 
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#58 3 P6-2 6 0 6 4 5 
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[sis] mi 4\z7ikLt£ffimommh ! ?>i;x?<Dm 
[iai6] 01 4{Z7skvtcffim<ommh7>?x?<o$& 

[017] 01 4lZ7nLt£ffimz>mmh7>~SX*(D® 

[018] ^(Dmm<Dmmh7>^x^<Dmmmmm 

1 WM&m&SL 

2 mma&*mmm 



10 
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3 #iiSS->'J3> 

4 y-himm (y-hmitm) 
6 +ras<ov''j-9-< vm 

8 V-X«« 

9 H k-f 

I 0 Wi*7, hVX? 

I I mrnrnm 

1 2 V-Xiffi 

13 FW>Sffi 
1 5 LDDffiig 

i 6 m±m u n >ns 

Li t7tyhfi 
L 2 



[01] 



[02] 




[03] 



[04] 
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[05] 



[06] 



1-4 



[07] 



uzzzzzzzzzzzzzzzzzzzzzzzzzzzzzp 



[08] 




[09] 



[01 5] 
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(11) 



6 0 6 4 5 



[01 0] 




II 2] 



114] 





3 b 6 



^1 



II 3] 




II 6] 



mswi l V4 



II 8] 




183' 182 184 



(si) int. ci. 5 mimn irftmm^ f i ma^mm 

HO 1 L 29/40 A 7376 -4M 

21/336 

9056-4M HO 1L 29/78 3 1 1 P 
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